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c arbo'"; v d r a t e s . 
Our bodies a r e machines. Pood forms the f u e l 
which s u p p l i e s the energy by which these machines a r e kept i n a c t i o n . 
B e f ore we c o n s i d e r the a n a l y s i s of food s t u f f s , i t i s of i n t e r e s t to 
see why the c h e m i s t r y of food i s so important a s t u d y . 
L i f e I t s e l f depends upon the food we ea.t. Han 
can e x i s t f o r a time, on more or l e s s poisonous foods, but a pro-
d u c t i v e l i f e demands wholesome food. A s t r o n g , h e a l t h y body i s 
e v e r y man's b i r t h r i g h t and, i t i s h i s duty to p r e s e r v e i t as f a r 
2s i t i s i n h i s power to do so. 
I n the complex s o c i e t y of our day, our food 
s t u f f s come to our homes from c o u n t l e s s s o u r c e s . Often those who 
produce the p r o d u c t s a r e not honest and c o n s e q u e n t l y , the market 
holds much a d u l t e r a t e d m a t e r i a l . T h e r e f o r e , the consumer, vrho i s 
i g n o r a n t of the n u t r i t i v e v a l u e of food, i s doubly hfculicapped. 
Both h i s h e a l t h and h i s purse s u f f e r as a consea'aence. I n our 
t w e n t i e t h c e n t u r y l i f e i t should be a m a t t e r of u n i v e r s a l i n f o r m a -
t i o n , to have a t l e a s t an elementary knowledge of the i i r o x i r a a t e 
Gorarjosition and food v a l u e of the more common foods. T h i s knowledge 
must be r e c o g n i z e d a s an e s s e n t i a l p a r t of our e d u c a t i o n . 
Hay we hoW'' c o n s i d e r a d e f i n i t i o n of food. -
"Food i s t h a t vjhich b u i l d s up the body and f u r n i s h e s energy f o r i t s 
a c t l v l t e s : t h a t which b r i n g s w i t h i n r e a c h to the l i v i n g c e l l s , which 
form the t l s s i i e s , the elements which t h e y need f o r l i f e and growth." 
A l l m a t e r i a l s t a k e n i n t o the body must a c t i n the above manner to be 
c o i i s i d e r e d a.s food. Food, a f t e r t a k e n i n t o the body, i s made use of 
i n v a r i o u s viays. T t f e r n s and b u i l d s new t i s s t i e s ; i t i s s t o r e d up 
i n the body to be used I n the f u t u r e ; i t s u p p l i e s the heat needed 
to t r a n s f o r m the p o t e n t i a l energy of the body i n t o m u scular or 
k i n e t i c energy. 
By an a n a l y s i s of the organs and t i s s u e s v;e 
f i n d t h a t c h e r a i c a l elements e n t e r i n t o the composition of the body. 
E x a m i n a t i o n has shoiwn t h a t c e r t a i n c o m b i n a t i o i i s of these elements, 
such as mother's m i l k , g i v e us p e r f e c t n u t r i t i o n . F u r t h e r study 
proves t h a t the f o l l o w i n g elements ar e foujid i n the body: carbon, 
hydrogen, n i t r o g e n , oxygen, s u l p h u r , phosphorus, f l u o r i n e , c h l o r i n e , 
i o d i n e , s i l i c o n , sodiuiu, p o t a sslura, c a l c i u m , magnesium, l i t h i u m . 
I r o n , and occaslonallyjrrianganese, copner and l e a d . Only a few of 
t h e s e occur i n the f r e ^ s t a t e . A s n a i l amount of oxygen vnd. n i t r o -
gen i s found d i s s o l v s d i n the blood-plasma; h^rdrogen i s formed by 
p u t r e f a c s k t l o n i n the a l i m e n t a r y c a n a l . So, w i t h v e r y few e x c e p t i o n s 
the above elements ar e n e a r l y always found combined to form compoiiiids. 
May we n o t e , however, t h a t the c h e m i c a l p o s i t i o n of food does not 
vouvh f o r i t s n u t r i t i v e v a l u e . I t m a t t e r s not so much "as to what 
we ea t as to what v/e d i g e s t . " 
The c h i e f c h e m i c a l s u b s t a n c e s i n food a i c : 
Organic I n o r g a n i c 
( 1 ) P r o t e i n s . ( i ) Water 
( 2 ) C a r b o h v d r a t e s . ( 5 ) S a l t s . 
( 3 ) F a t s . 
The above named groups may c o n t a i n many members. 
Foods can a l s o be c l a s s e d as n i t r o g e n o u s ( w i t h 
n i t r o g e n ) and non-nitrog.enous ( w l t h o i i t n i t r o g e n ) . S i n c e the d i s c u s -
s i o n f o l l o w i n g w i l l concern n i t r o g e n o u s foods, may v/e c o n s i d e r 
b r i e f l y n i t r o g e i i o u s s u b s t a n c e s . P r o t e i n s a r e the n i t r o g e n o u s sub-
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s t a n c e s i n the body. N i t r o g e n i s the c h i e f element but s u l p h u r , 
i r o n and phosphorus a r e found t h e r e i n q m n t i t i e s s n a i l but v e r y 
e s s e n t i a l . These r a e t a l l i c elements e x i s t i n d i f f e r e n t combination 
i i i d i f f e r e n t grout^s of p r o t e i d s . N i t r o g e n , i n some wa^/ not y e t 
d i s c o v e r e d i s e s s e n t i a l to l i f e . . T h e r e f o r e , i t i s most e s s e n t i a l 
tha-t the prox/er ano',.int of food c o n t a i n i n g n i t r o g e n be taken i n t o 
the body. An a d x i l t r e q u i r e s d a l l y , d i g e s t i b l e p r o t e i d e q u b u l e n t 
to about one hundred grams of d r y albuiaen. 
The p r o t e i d s a r e a. c l a s s of s u b s t a n c e s v e r y 
u n s t a b l e and complex, so i t i s e v i d e n t t h a t the laanner of p r e p a r a t i o n 
and the k i n d of m i x t u r e s used i n food w i l l e f f e c t them g r e a t l y . 
T h i s f a c t shows the nec e s . s i t y of the T)roper cooking of n i t r o g e n o u s 
foods. The n u t r i t i v e v a l u e of p r o t e i d s may be e n t i r e l y d e s t r o y e d 
by Y/roag cooking -. A l l foods a r e e i t h e r helr/ed or h i n d e r e d by cooking. 
T h e r e f o r e , i t i s s e l f e v i d e n t t h a t t he method, of p r e p a r a t i o n of 
foods should be g i v e n c a r e f u l s t udy. 
The c o m p l e x i t y of l i f e has brought w i t h i t count-
l e s s new c o n d i t i o n s . A d u l t e r a t i o n i s almost e n t i r e l y the r e s u l t of 
e x c e s s i v e c o i r / e t l t i o n . What i s meant by a d u l t e r a t i o i i ? To a d u l t e r -
ate i s " t o d e b a s e , t o make impure by an admixture of b a s e r m a t e r i a l s . " 
(To s o p h i s t i c a t e means to e n t i r e l y s u b s t i t u t e one product f o r 
an o t h e r . ) I t does not mean t h a t the substance added a l w a y s d e t e r i o -
rat'es the food v a l u e of the a r t i c l e but i t i s something f o r e i g n , 
not a p o r t i o n of the food. F o r many y e a r s s u b s t a n c e s such as a l c o h o l , 
v i n e g a r , suga.r, s a l t have been used to r/reserve food.: I f these 
m a t e r i a l s a r e used i n modera,tion they are not h a r m f u l . A l s o , 
these s u b s t a n c e s can be noted by e i t h e r t h e i r t a s t e or odor i f used 
l a % u a n t i t . i e s s u f f i c l e n t to p r e s e r v e foods. At p r e s e n t , the t e n -
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dexicy i s to use p o w e r f u l a n t i s e p t i c s , such as f o r n a l d e l y d e , s a l i c y -
l i c a c i d , benzoic a c i d and t h e i r s a l t s , a l s o , b o r i c a c i d . A r t i -
f i c i a l c o l o r i n g i s a l s o l a r g e l y used to a d u l t e r a t e foods. With the 
use of these p r e s e r v a t i v e s and c o l o r i n g m a t t e r many foods ar e s o l d , 
on the market, which are both unwholesome and improper. 
I n time the use of a d u l t e r a t e d foods w i l l i n -
j u r e the h e a l t h of the people -. So i t i s most im p o r t a n t t h a t the 
p u b l i c be educated to d e t e c t a d u l t e r a t e d food s t u f f s . Under the 
a n a l y s i s of the samples of n i t r o g e n o u s foods , a d u l t e r a t i o i i of the 
same " w i l l be d i s c u s s e d . 
A n a l y s i s of Nitrogenous Food. 
On account of i t s importance as a f o o d - m a t e r i a l 
and on account of i t s a v a i l a b i l i t y f o r the v a r i o u s t e s t s , cow's 
m i l k has been chosen as a type of a n i m a l food. F o r d i s c u s s i o n i n 
t h i s paper i t w i l l be used as a type o-f n i t r o g e n o u s foods. Other 
n i t r o g e n o u s foods w i l l r e c e i v e o n l y b r i e f c o n s i d e r a t i o n . . The a n a l y s i s 
of m i l k i n c l u d e s the determ"l.nation of s p e c i f i c g r a v i t y , t o t a l s o l i d s , 
a s h , fe.t, p r o t e i d s and sugar. A l s o , the d e t e c t i o n of p r e s e r v a t i v e s 
and c o l o r i n g m a t t e r s . 
M i l k i s a food m a t e r i a l of somewhat complex 
and v a r i a b l e composition. I t i s o f t e n spoken of as a " p e r f e c t 
food:" i t i s so f o r I n f a n t s . To ensure the proper s u p p l y of n i t r o g e n 
and carbon f o r a d u l t s , m i l k v/ould have to be t a k e n i n u n p l e a s a n t l y 
l a r g e q u a n l t i e s and, then i t I s r e l a t i v e l y too r i c h i n p r o t e i n and 
f a t . I t a l s o c o n t a i n s too s m a l l a,n amount of i r o n . I ' l l k , as 
r e v e a l e d by the microscope, c o n s i s t s of two p a r t s : a c l e a r f l u i d 
and a number of minute i c a r t i c l e s t h a t f l o a t i n i t . G e n e r a l l y 
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speaking , i t i s ar aqueous s o l u t i o n of m i l k sugar, m i n e r a l s a l t s 
and s o l u a b l e albtimin c o n t a i n i n g suspended g l o b u l e s of f a t and 
p a r t i a l l y d i s s o l v e d c a s e i n . The f a t g l o b u l e s v a r y i n diameter from 
0.00l5-.t.o 0.005 m i l l i m e t r e . 
G e n e r a l composition of m i l k . 
T o t a l s o l i d s 12.e;4 
F a t 3.G 
P r o t e i n 3.6 
Ash 9.7 
M i l k sugar 4.7 
o o l l d s not f a t 9.0 
Methods of A n a l y s i s . 
Care was taken i n p r e p a r i n g the sample f o r 
a n a l y s i s . F o r , the cream w i l l r i s e s i i f f l o i e n t l y to the top of a' ' 
sample i n f i v e minutes to d e s t r o y the u n i f o r m i t y of the same. 
T h e r e f o r e , the m i l k was poured from the c o n t a i n i n g v e s s e l i n t o 
a n o ther and back a g a i n s e v e r a l t i m e s . The sample was not shaken, 
s i n c e t h i s tends to sex">arate the f a t . 
S p e c i f i c g r a v i t y . 
The s p e c i f i c g r a v i t y was found by means of a 
s p e c i a l form of hydrometer, knowTx as a l a c t o m e t e r . A sample of 
m i l k was o r e r j a r e d . Thhn a Q,ueremie l a c t o m e t e r was immersed i n t o the 
m i l k and the r e a d i n g of the i n s t r u m e n t noted. 
La.ctometer r e a d i n g —• 1.033 
The v a l u e s of normal m i l k f r o - i a h e rd u s u a l l y w i l l f a l l between 
1.030 and 1.034. 
T o t a l s o l i d s . 
A s m a l l p l a t i n u m d i s h was i g n i t e d and weighed. 
Then about 5,1 grams of w e i g h t s were placed on the b a l a n c e i ) a n . U i t h 
a p i p e t t e 5 c. G, of w e l l - m i x e d m i l k were d e l i v e r e d i n t o the d i s h 
and the whole was q u i c k l y weighed to the n e a r e s t m i l l i g r a m . The 
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m i l k v/as then e v a p o r a t e d to' d r y n e s s on the w a t e r - b a t h ; drjred i n an 
oven a t lOC^C to c o n s t a n t weight. Three hours d r y i n g were employed. 
R e s u l t : 
Wt. pf p l a t i n u m c r u c i b l e 2 3 . 4 4 5 0 grams. 
Y/t. of whole a f t e r m i l k was added 23.9151 " 
Wt. a f t e r d r y i n g 11.5209 " 
T o t a l s o l i d s ' 12.4542 " 
Ash. 
The d i s h c o n t a i n i n g the t o t a l s o l i d s was I g n i t e d 
u n t i l t h e r e was a u n i f o r m l i g h t g r a y c o l o r . 
YYt. of d i s h c o n t a i n i n g T. S. r e s i d u e 11.5209 grams. 
Y7t. a f t e r i g n i t i o n 10.9S09 " 
Y/t. of ash 0.6000 " 
F a t : Babcock Method. 
Measured 17.6 c. c. of m i l k from a p i p e t t e 
i n t o a graduated t e s t b o t t l e s ; added 17.5 c. c. of s u l p h u r i c a c i d . 
Then poured the a c i d i n t o " the b o t t l e s l o w l y so as to form a l a y e r be-
neath the m i l k . A f t e r the a c i d had been added to the b o t t l e s , the 
m i l k and a c i d were mixed r o t a r y motion. Then the b o t t l e s were 
p l a c e d i n o p p o s i t e pockets of the c e n t r i f u g e and v / h l r l e d a t the proper-
speed f o r f i v e m inutes. A f t e r t h i s , the b o t t l e s were removed and 
hot vratsr nddcd up to the n e c k s . Then w h i r l e d a g a i n f o r one luinute. 
A gain•hot'water was added u u t i l the f a t r o s e n e a r l y to the top of the 
g r a d u a t i o n s . The b o t t l e s were a g a i n vxh i r l e d f o r one minute. Then 
the l e n g t h of the column of f a t was n e a s u r e d ; the l e n g t h t a k e n from . 
tn.e extreme l i m i t s of the column. (The f a t ws.s k e p t v/arm by s t a i i d i n g 
the b o t t l e s i n w a t e r a t dC'^'c.) 
R e s u l t : 
M i l k sugar, rhinson and T a l k e r Method. 
I'leasured 25 c.c. of m i l k i n t o a 500 c, c. grad-
uated f l a s k . Then added about 400 c.c. of w a t e r , 10 c.c. of C U S O 4 
s o l u t i o n , then 3 5 c.c. o f ^ NaOH and made up t o uhe 500 c.c. Then 
mixed the s o l u t i o n t h r o u g h l y and f i l t e r e d t h r i i a, dry f i l t e r . I n a 
bGfiker 2 5 c.c. of F e h l i n g ' s copper sulphaoe s o l u t i o n , and 2 5 c . c . 
of the a l k a l i n e t a r t r a t e s o l u t i o n were n i x e d . To t h i s m i x t u r e 5 0 
c.c. of the m i l k sugar s o l u t i o n , prepai-eu above was added. The 
beaker w a s covered w i t h a watch g l a s s arid heated upon a w i r e gauze. 
The flame v/as r e g u l a t e d so t h a t b o i l i n g began i n f o u r minutes and 
then c o n t i n u e d to b o l l f o r e x a c t l y tv/o minutes. 
The c\jprous oxide via,s f i l t e r e d v;ithout d e l a y , 
t h r u a s b e s t o s i n a v/eighed gouch . c r u c i b l e . The c r u c i b l e was washed 
w i t h hot w a t e r u n t i l fi^ee from a l k a l i . Then i t was washed w i t h 10 
c.c. of a l c o h o l , and f i n a l l y , w i t h 10 c . c . of e t h e r . The c r u c i b l e 
v/as then d r i e d f o r t h i r t y minutes a t lOC''̂  C - f i n a l l y weighed. 
R e s u l t : -
T t . of c r u c i b l e b e f o r e d r y i n g 2 1 . 0 7 5 6 grams. 
" " " a f t e r " 2 1 . 0 7 4 5 " 
. 0 0 1 1 " 
1 0 I ' l i l l i . of cu. o x i d e = 4 
1 " " II " = 4 
11 " " " " = 4 . 4 
Note:-
Be f o r e t l j e l a c t o s e ( m i l k s u g a r ) could be determined by F e h l i n g ' s 
s o l u t i o n , the p r o t e i n s and f a t were j u s t r e c o v e r e d . T h i s was don© 
by the p r e c i p i t a t i o n w i t h copper h y d r o x i d e , the f a t being c a r r i e d 
down m e c h a n i c a l l y by the p r e c i p i t a t e d p r o t e i n . 
P r o t e i n s : D e t e r m i n a t i o n of p r o t e i n by K j e l d a h l method: 
F i v e grams of m i l k were put i n t o a K j e l d a h l f l a s k . 
Then 10 c . 6. of c o n c e n t r a t e d s u l p h u r i c a c i d and t h r e e drops of mer-
c u r y were added. A s ? - i s,ll f u n n e l v/as p l a c e d i n the neck of the f l a s k , 
which v ; a s supported i n an i n c l i n e d p o s i t i o n on a w i r e gauze. The 
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f l a s k was heated w i t h a s m a l l flame u n t i l f r o t h i n s ceased and 
the l i q u i d b o i l e d q u i e t l y . Then the heat was i n c r e a s e d and the 
s o l u t i o n b o i l e d f o r a t l e a s t an hour a f t e r i t became c o l o r l e s s . 
A f t e r b o i l i i i g the f l a s k was a l l o w e d to c o o l 
f o r a few minutes aiad. then a few c r y s t a l s of potassium perma,nganate 
were added u n t i l the l i q u i d had a c q u i r e d a s l i g h t green c o l o r . 
Next 25 c.c. of — a c i d were measured from a 
1 0 
b u r e t t e i n t o a 300 c.c. E r l e n m e y e r f l a s k . The condenser t i p was 
p l a c e d beneath the s u r f a c e of t h e l i q u i d . Then the d i g e s t a t e was 
t r a n s f e r e d v;ith s e v e r a l s i a a l l p o r t i o n s of d i s t i l l e d w a t e r , t o the 
d i s t i l l i n g f l a s k of the ap"paratus. Twenty c.c. of potassium s u l -
phide s o l u t i o n were added and the f l a s k was connected w i t h the con-
denser. Then 50 c.c. of c a u s t i c potash were added t h r u the s e p a r a -
t o r y f u n n e l and the ammonia was d i s t i l l e d o f f by steam. Yfhen 200 
c.c. had d i s t i l l e d over, the c o l l e c t i n g f l a s k was removed, a f t e r the 
condenser t i p had been r i n s e d o f f w i t h d i s t i l l e d w a t e r and the e x c e s s 
a c i d had been t i t r a t e d w i t h ^ sodium h y d r o x i d e . Methyl orange was 
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used as an i n d i c a t o r . 
The per cent of n i t r o g e n foinid .56)* 
F a c t o r used f o r f i n d i n g p r o t e i n 6 .58 
P e r c e n t of p r o t e i n 3 ,5728 
• S o l i d s not f a t . 
S - per c e n t not f a t s 
F ~ per cent of f a t - - - - - - - - - - 3 . 6 
T - t o t a l s o l i d s - - - - - ^ 13.4342 
L = l a c t o m e t e r r e a d i n g 
L = S - F 
S = T - F 
S = 13.4342 - 3.6 = 8.834)* of s o l i d s not f a t 
S p e c i a l t e s t s f o r a d u l t e r a n t s i n m i l k . 
Cane sugar: 
Cane sugar may be p r e s e n t i n m i l k from d i l u t e d 
condensed m i l k to s w e l l the supply or as c a l c i m s a o c h a r a t e f o r a 
t h i c k e n i n g agent. I f i t i s p r e s e n t i n c o n s i d e r a b l e c i u a n t i t i e s i t 
can be d e t e c t e d by t a s t e . 
About 10 c.c. of m i l k were b o i l e d w i t h 0.1 
gran of r e s o r c i n and 1 c.c. of s t r o i g , h y d r o c h l o r i c a c i d f o r f i v e 
m inutes. The l i q u i d c o l o r e d r o s e - r e d , showing the presence of cane 
sugar. 
P r e s e r v a t i v e s used i n m i l k . 
( 1 ) Pormaldehyde: 
T h i s i s the most e f f i c i e n t p r e s e r v a t i v e f o r 
m i l k . Q u a n t i t i e s : v/hich g i v e a p r o p o r t i o n i n m i l k from 1 to 10,000 
p a r t s to 1 i n 50,000 a r e o r d i n a r i l y eraployed. T h i s amount w i l l 
p r e s e r v e the ni'lk from twenty f o u r hours to s e v e r a l days. A l a r g e r 
q u a n t i t y , a s 1 p a r t i n 3,000 w i l l p r e s e r v e the m i l k f o r months. 
T e s t s : 
( a ) The Babcock t e s t f o r f a t , when the s u l p h u r i c 
a c i d i s added , the presence of formaldehyde v/as shown to be p r e s -
ent by the f o r m a t i o n of a b l u i s h v i o l e t r i n g a t the j u n c t i o i i of 
the two l i q u i d s , 
(b) B o r i c a c i d : ( t e s t f o r ) 
Tv/ e n t y - f i v e c .c. of m i l k were made d l v s t i n c t l y 
a l k a l i n e w i t h l i i n e w ater and e v a p o r a t e d to d r y n e s s on a w a t e r bath. 
The r e s i d u e v/as c h a r r e d over a f l a m e . The. c h a r was d i g e s t e d w i t h 
3 0 c.c. of w a t e r and h v d r o c l - i l o r i c a c i d was added u n t i l the m i x t u r e 
was f a i n t l y a c i d . The substance was then f i l t e r e d and 1 c.c. of 
a c i d was adde;" i n e x c e s s . Then a s t r i p of t u m e r i c r/aper was p l a c e d 
i n the s o l u t i o n which v/as eva p o r a t e d to d r y n e s s over a w a t e r b a t h . 
The presence of b o r i c a c i d wa..s noted by the p e c u l i a r c o l o r of r e d 
- 1 0 -
on the t u r m e r i c paper. The r e d c o l o r was changed t o a dark green 
by ammonia. 
Sodium ca r b o n a t e : 
Ten c. c. of m i l k was fcixed v/ith an equ a l 
volurae of a l c o h o l . A few drops of one per cent r o s a l i n a c i d were 
added. The presence of sodium oarbonateWfti noted by a d i s t i n c t p i n k 
c o l o r of the s o l u t i o n . 
S a l i c y l i c and benzoic a c i d s : 
One h\indred c . c . of wate r was added to 25 c. c. 
of m i l k . The p r o t e i n s and f a t were p r e c i p i t a t e d w i t h copper s u l -
phate and sodium h y d r o x i d e as be f o r e noted. The m i x t u r e was then 
f i l t e r e d . 
( a ) T e s i f o r s a l i c y l i c a c i d : . 
Aboiit 50 c.c. of the s o l u t i o n was a c i d i f i e d 
w i t h 5 c.c. of d i l u t e s u l p h u r i c a c i d . Then i t was e x t r a c t e d i n a 
e e p a r a t o r y f u n n e l w i t h 25 c.c. of e t h e r . The l o w e r l a y e r was drawn 
and the e t h e r was washed w i t h w a t e r . F i n a l l y the e t h e r was evapor-
ated i n Si p o r c e l a i n d i s h a t room temperature. Then tvro or t h r e e 
drops of v e r y d i l u t e f e r u l e alum were added to the r e s l c l u e . A 
deep p u r p l e c o l o r i n d i c a t e d the presence of s a l i c y l i c a c i d . 
(b) B e n z o i c a c i d : 
About 100 c.c. of s o l u t i o n was a c i d i f i e d w i t h 
s u l p h u r i c a c i d . The s o l u t i o n was then e x t r a c t e d w i t h e t h e r , and 
the e t b e r i a l s o l u t i o n was evaporate'" as i n the d e t e c t i o n of 
s a l i c y l i c a c i d . The r e s i d u e was- t r e a t e d w i t h 3 o.o. of s t r o n g 
s u l p h u r i c a c i d . Then the m i x t u r e was heated u n t i l w h i t e fumes 
appeared; the o r g a n i c m a t t e r v/as c h a r r e d and the benzoic a c i d 
c o n verted i n t o sulpho-benzoic a c i d . Then s few c r y s t a l s of amnonium 
n i t r a t e were added. Here m e t a d l n l t o b e n z o i c a c i d was formed, which 
when cooled, was d i l u t e d w i t h w a t e r and anraonla I n s x c e s s . A few 
drops of amnonla sulr>hide were t h e n added, A r e d c o l o r aopearad on 
txhe s u r f a c e of the l i q u i d . 
C o l o r i n g m a t t e r . 
C o l o r i n g m a t t e r i a added to m i l k to d i s g u i s e 
the b l u i s h appearance of Bkimraed m i l k . F o r m e r l y , a n n a t t o , a r e d d i s h 
y e l l o w c o l o r i n g m a t t e r o b t a i n e d from the seeds of E i x a O r e l l a n a , 
were used. Mow vai'ious c o a l - t a . r dyes and even Cciramel have been 
used. 
D e t e c t i o n of c o l o r i n g m a t t e r . - L e a c h . 
About 100 c.c. of m i l k were r)la c e d i n a s m a l l 
bea-cer. To t h i s 4 c . c . of 25 per c e n t a c e t i c a c i d were added. The 
m i x t u r e was then t h r o u g h l y s t i r r e d and allo w e d t o stand q u i e t l y on 
a w a t e r b a t h f o r about t e n minutes. The c a s e i n s e p a r a t e d as a com-
pac t cake. The vhey wa.s decanted. Then the c u r d , which had been 
t r a n s f e r e d to a f l a s k was covered w i t h e t h e r . The f l a s k was 
stoppered t l f f h t l v and shaken v i o l e n t l v i n o r d e r to break up the cu r d 
as much as p o s s i b l e . The f l a s k was a l l o w e d to stand over n i g h t . 
The n e x t morning the e t h e r was poured o f f and 
evaporated u n t i l no odor of e t h e r remain*^ Then 5 c.c. of wate r snd 
d i l u t e d sodium hydroxide were added; tPe s o l u t i o n f i l t e r e d t h r u a 
wet f i l t e r . The ann a t t o p r e s e n t , permeated the f i l t e r and gave i t 
an orange-brown c o l o r . T h i s was v e r i f i e d by t o u c h i n g the colored, 
p o r t i o n of the paper v;lth a drop of stannous c h l o r i d e , v/hich gave 
a p i n k c o l o r . 
A f t e r the e t h e r had been poured o f f , the m i l k -
curd was examJ.ned f o r caramel and c o a l - t a t . The cu r d was n o t i c e d 
t o have an orange t i n t . T h i s showed the presence of c o a l - t a r dye. 
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Chesse. 
The t e r n cheese i s a p p l i e d to the s o l i d pi-o-
duct produced from r a l l k by c o a g u l a t i o n of the c a s e i n avith r e n n e t 
o r l a c t i c a c i d . The s o l i d product t h u s produced i s s u b j e c t e d t o a 
p r o c e s s of f e r m e n t a t i o n and r i p e n i n g by the a d d i t i o n of a p p r o p r i a t e 
seed m a t e r i a l , s e a s o n i n g , and st o r a g e a t c o n v e n i e n t temrierature f o r 
v a r y i n g p e r i o d s of t i n e . I n the p r e c i p i t a t i o n of the c a s e i n of 
m i l k the f a t p a r t i c l e s become mechanlcallx/- e n t a n g l e d and form a p a r t 
of the p r e c i p i t a t e . There i s a l s o a c e r t a i n q u a n t i t y of o t h e r m i l k 
c o n s t i t \ ; e n t s i i i c o r p o r a t e d i n the form of w a t e r , m i l k sugar and minei'--
a l m a t t e r i n the p r e c l p l t a . t e d mass. The c o n p o s i t i o n of f r e s h cheese 
i s t h a t of t h a t p a r t of the m i l k which i s p r e c i p i t a t e d . The r i p e n e d 
cheese i s changed i n i t s c h e m i c a l c o n s t i t u e n t s . 
Composition of Cheese. 
Water Ash F a t P r o t e i n 
American cheese 37.5C,^ 4.10)* 32.50)9 38.38/9 
Edam cheese 36.34 4,24 31.17 22.28 
The above shows t h a t cheese i s e s s e n t i a l l y a n i t r o g e n o u s and 
f a t food. I t c o n t a i n s o n l y s m a l l q i a a n t i t i e s of c a r b o h y d r a t e s , and 
t h e r e f o r e , i t i s not a complete r a t i o n . ' I t i s hov*ever, a r a t i o n 
which i s complementary t o a h i g h l y s t a r c T i y d i e t such as r i c e or 
maize, bread or p o t a t o e s . Bread and cheese o r r)ota.toeB a,nd cheese 
make a w e l l balanced d i e t , which i s h i g h l y n u t r i t i o u s and e a s i l y 
d i g e s t i b l e . 
Eggs. 
Eggs a r e a v e r y important n i t r o g e r i o u s food. 
The " w h i t e " i s composed of a r i c h l y albiuainous f l u i d e n c l o s e d i n 
a network of f i r m e r and more f i b r o u s m a t e r i a l . 
C o n p o s i t i o n of the w h i t e of the egg: 
T o t a l s o l i d s 13.30)9 
P r o t e i n ( o f the above) 12.20 
Sugar " 0.50 
I n o r g a n i c s a l t s " C.60 
T r a c e s of f a c t s , l e c i t h i n and c h a l e s t r a l . The p r o t e i n s a r e 
a l b u n i n . 
Composition of the y o l k . 
The " y o l k " i s r i c h i n food m a t e r i a l s f o r the 
development of the f i i t u r e embryo. The y o l k i s made of two v a r i t i e s 
of y o l k - s p h e r u l e s ; the one y e l l o w and opaque ( t h e f a t t y p a r t ) , the 
o t h e r t r a n s p a r e n t and almost c o l o r l e s s which i s p r o t e i n i n n a t u r e . 
The n u t r i t i v e v a l u e of eggs I s h i g h , as they a r e reaclil;/" d i g e s t e d . . 
Meat. 
Meat i s composed of the m u scular and c o n n e c t i v e 
t i s s u e of c e r t a i n a n i m a l s . I t i s the most c o n c e n t r a t e d and most 
e a s i l y a s s i r a i a b l e of n i t r o g e n o u s foods. I n f a c t , i t i s our c h i e f 
s o u r c e of n l t r o -e;i. I t s s o l i d c o n s t i t u e n t i s i ^ r o t e i n and the p r i n -
c i p a l p r o t e i n i s myasln. 
The f o l l o w i n g t a b l e g i v e s the c h i e f s u b s t a n c e s 
i n some of the p r i n c i p a l meats used as food. 
C o n s t i t u e n t s Ox C a l f P i g Horse Fowl P i k e 
Water 76.7 75.6 72.6 74.3 70,8 79.3 
S o l i d s 23.3 24.4 27. 1 25.7 29.2 20.7 
P r o t e i n s ( i n c l u d i n g 20.0 10.4 1 9 . 9 21.6 22.7 18.3 
g e l a t i n . ) 
F a t 1.5 2.9 6.2 2.5 4.1 0.7 
Carbohydrate 0.6 0.8 0.6 C.6 1.3 0.9 
S a l t s 1 o 1.3 J . . 1.0 i i C.8 
Note the la.rg,G TDercentage of w a t e r i n meat. I f a man w i s h e s to 
take h i s d a i l y q u a n t i t y of 100 grammes of p r o t e i n e n t i r e l y i n the 
form of meat, i t would be n e c e s s a r y f o r him to consume about 500 
grammes ( a l i t t l e more than a. poinid ) of meat per day. 
- 14 -
C e r e a l s . 
The b r e a k f a s t c e r e a l s a r e t a k e n as t y p i c a l 
of v e g e t a b l e foods. The d i e t a r y s t u d i e s among a l a r g e number of 
American f a m i l i e s have shown t k a t about t h r e e - f o u r t h s of the v e g e t a b l e 
p r o t e i n , one h a l f of the c a r b o h y d r a t e s , snd seve n - c i r - b t s of the 
vGgetsble f a t s s r e siAoplied by c e r e a l s . The a n a l y s i s of a c e r e a l 
w i l l be used as a t y p i c a l sample of a v e g e t a b l e food c o n t a i n i n g 
n i t r o g e n . The composition of v a r i o u s c e r e a l p r o ducts w i l l be here 
noted: ( from Woodman Norton -• -''S.g!-; ICl ) 
Crude xSol.in Rede 
Name Wa-ter P r o t e i n F a t F i b r e Ash H-O Sugar: Dxtvi S t c h 
Wheat 10. 5Csp 1 1 . b'U/* V. , - C_,x ^ r> ^ r" 1 . eop 71.9)6 
Oats 11.00 1 1 . eo :j , 9. 50 3,00 6 V. 7 
Corn 10. 90 10.50 5 . 40 2.10 1.50 6*.o 
Rye 11.60 10. 60 1.70 1.70 1 . so 72.5 
R i c e 13.30 6. 90 0.3C 0.90 0.50 _ 80.0 
B a r l e y 10.90 13.40 i . e o 3.70 2. 40 , --• 69.8 
Grape Nuts S . 00 13.73 1 i^C J. . w , 3.02 1.90 43.76A 16.4P; ' 14.7) )33.1 
F o r c e 10.44 11,33 1.50 1 D O J. . x. »v 3.05 55.15 0 . 7 1 14.4 2 0,2 
Toasted Corn F l a k e s Q.dG 0.31 .54 .57 1.74 10.34 t r a c e 1.1 70.0 
F l a k e d r i c e 11.65 G.7G .40 1 c n .29 10.10 It t r a c e 6E.6Q 
R a l s t o n Wheat Food 11.07 12.55 i fT ̂ '̂  1.35 1.20 10.00 t( 4.36 73.86 
Creem of Wheat 11.63 13. oe .87 .52 .53 X o r-ffx 
* X- . / 4x 
II 1.60 67.44 
Quaker Oats 0.40 17.55 7.20 3.40 l.PS II 5. xC 5u.O 
Shredded T i e a t • . A. .£? 3.40^ 1.57 l ' ~ . CO II 6.o£ £7.6 
A sample of p u f f e d wheat was x - i p e ^ •^or a n a l y s i s : 
N o i s t i i r e . 
About 3 grams o'̂  the f i n e i y vround m a t e r i a l 'were 
spread on a w a t c h - g l a s s i n a t h i n L a y e r and d r i e d i n an oven a t 100-C 
f o r fi-^-e hours. 
Wt. of m a t e r i a l b e f o r e d r v l n g 2.0 g-rams 
II I' II ^ II I P " 
L o s s = m o i s t u r e ,2 " or 10)9 
Ash. 
About 2 grans of the sample were put i n t o a 
p l a t i n u m d i s h . Then the c o n t e n t s were i g n i t e d a t a v e r y lovj r e d 
heat u n t i l the ash v/as w h i t e . 
Wt. of m a t e r i a l b e f o r e i g n i t i o n 
" " " a f t e r " 
L o s s ~ ash 
2 grams. 
1.972 " 
o r 1.4)* 
F a t . E t h e r e x t r a c t . 
The r e s i d u e from the d e t e r m i n a t i o n of m o i s t u r e 
was p l a c e d i n a porous x^t'-psu cup. The subBtance was the i i e x t r a c t e d 
w i t h pure anhyd.rous e t h e r f o r s i x t e e n hours. The S o x h l e t e x t r a c t o r 
and e l e c t r i c h e a t e r were used i n the p r o c e s s . A f t e r the e x t r a c t i o n , 
the e t h e r was evaporated o f f . The r e s i d u e f a t was d r i e d a t the 
temperature of b o i l i n g w a t e r to c o n s t a n t weight. 
P e r cent of f a t a t c o n s t a n t weight 1. l,h 
P r o t e i n . D e t e r m i n a t i o n of n i t r o g e n by E j e l d a h l p r o c e s s . 
F i v e - t e n t h s gram of f i n e l y d i v i d e d s u L s t a n c e 
was t r a n s f e r e d from a weighing tube to a pear shaped d i g e s t i o n 
f l a s k . Then 10 c.c. of c o n c e n t r a t e d s u l p h u r i c a c i d , f r e e from n i -
trogen, and ,2 g r a n of m e t a l l i c mercury were added. 
f l a s k , which was supported i n an i n c l i n e d p o s i t i o n on p. w i r e 
gauze. The f l a s k was heated w i t h a s n a i l flame u n t i l f r o t h i n g 
had ceased and the l i q u i d b o i l e d q u i e t l y . Then the heat was i n -
c r e a s e d and the s o l u t i o n b o i l e d f o r a t l e a s t an hour a f t e r i t had 
bee C i n e c o l o r l e s s . 
f o r a few miirutes and then a few c r y s t a . l B of potassium pernaxigante 
were added u n t i l the l i q i i l d had a c q u i r e t ^ a s l i g h t green c o l o r . 
A s m a l l f u n n e l was p l a c e d i n the neck of the 
A f t e r b o i l i n g the f l a s k was a l l o w e d to c o o l 
Then 25 c.c. of ^ a c i d were measured from 
10 
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a b u r e t t e i n t o a 30C o.c, E r l e n m e y e r f l a s k . The condenser t i p was 
p l a c e d beneath the s u r f a c e of the l i q u i d . The d i g e s t a t e was t r a n s -
f e r e d , w i t h s e v e r a l s r a a l l T)orbions of d i s t i l l e d w a t e r , t o the d i s -
t i l l i n g f l a s k of the a p p a r a t u s . Twenty c . c , of potassium s u l p h i d e 
s o l u t i o n were then added and the f l a s k was co/mected to the condenser. 
F i f t y c.c. .of c a u s t i c potash v/e re added t h n i the s e p a r a t o r y f u n n e l 
and the ammonia v/as d . i s t i l l e d o f f by steam. Then 3C0 c.c. had 
d i s t i l l e d o v e r , the c o l l e c t i n g f l a s k was removed; a f t e r the con-
denser t i p had been r i n s e d o f f v/ith d i s t i l l e d w a t e r and the e x c e s s 
of a c i d had been t i t r a t e d w i t h n sodiura h y d r o x i d e . Methyl orange 
10 
was use-"" as an i n d i c a t o r . 
The per cent of n i t r o g e n found 1.90)* 
F a c t o r used 0 .35 
P e r cent of p r o t e i n 11.375 
Carbo h y d r a t e s . ( a ) Sugars. 
The f i n e l y ground m a t e r i a l , p r e v i o u s l y d r i e d 
and e x t r a c t e d w i t h e t h e r , was then e x t r a c t e d w i t h e i g h t y - f i v e per 
cent a l c o h o l . I n the e x t r a c t , the r e d u c i n g s u g a r s were determined 
by means of F e h l i n g ' s s o l u t i o n . T h i s method was employed i n the 
d e t e r m i n a t i o n of m i l k sugar. 
There was a mere t r a c e of r e d u c i n g sugar i n the saranlt'. 
D e x t r i n . 
The r e s i d u e from the e x t r a c t i o n of the su g a r s 
was t r e a t e d f o r twenty f o u r hours w i t h w a t e r a t l a b o r a t o r y temper-
a t u r e , w i t h f r e q u e n t a g i t a t i o n . The s o l u t i o n was then made up 
to a d e f i n i t e volume and f i l t e r e d . T h i s substance was t e s t e d w i t h 
i o d i n e . No blue c o l o r r e s u l t e d . TVie d e x t r i n then c o n v e r t e d t o 
d e x t r o s e by d i l u t e h y d r o c h l o r i c a c i d and a d e t e r m i n a t i o n made w i t h 
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F e h l i n g ' s s o l i . i t i o n . 
R e s u l t s : 
Wt. of c r u . before drvir.-'- 21.0815 grams, 
Tcci? 
a f t e r ' '" 21.0728 
1 0 m i l l , of cu. oxide = 4 . 
1 .4 
17 " " " " - G.8 
S t a r c h . 
The s t a r c h was determined from a samr/le of 
the o r i g i n a l m a t e r i p . l . 
D i r e c t a c i d h y d r o l y s i s : 
F i v e grams of the O r i g i n a l m a t e r i a l were weighed, 
pLaced on a f i l t e r , and washed v/ith f i v e s u c cessivcx p o r t i o n s of 
10 c, c. each of e t h e r . The e t h e r was a l l o w e d to evaporate from the 
r e s i d u e which v/as then washed w i t h t e n per ce n t a l c o h o l u n t i l i t v/as 
f r e e from s o l u a b l e c a r b o h y d r a t e s . Then the r e s i d u e was washed from 
the f i l t e r w i t h 200 c.c. of wa t e r i n t o a 500 c.c. graduated f l a s k 
and 2 0 C c.c, of h y d r o c h l o r i c a c i d v/e re added. A f u n n e l was p l a c e d 
i n the neck of the f l a s k to- r e t a r d e v a p o r a t i o n . T^e substance was 
heated i n a b o i l i n g - w a t e r bath f o r two and a h a l f hours. I t was 
then cooled, n e a r l y n e u t r a l i z e d v/ith sodium h y d r o x i d e and made up 
to 500 c.c. Next the s o l u t i o n was f i l t e r e d and the d e x t r o s e i n . 
50 c.c. of the f i l t r a t e was determined by the Ivlunson and, Y/alker 
method. 
Dextrose I s c o n v e r t e d i n t o s t a r c h by f.actor .£ 
Wt. of c r u . b e f o r e d r y i n g 21,9205 
" " " a f t e r " 21.9044 
10 m i l l = 4.0 
1 " = 4 
161 " = 64!4 time s .2 - 57.26 
Crude F i b r e . 
The Ivleende method; 
T h i s method i s adapted on the assumption 
t h a t the s t a r c h and o t h e r d l g e s t a b l e Garboh;/drates and p r o t e i n have 
been removed frora the c e r e a l by s u c c e s s i v e d i g e s t i o n , a t a b o i l i n g 
temperature w i t h a c i d and a l k a l i of a d e f i n i t e s t r e n g t h . 
A n a l y s i s : 
Tvfo grams of the f i n e l y - g r o i m d sample were put 
on a f i l t e r and washed w i t h f i v e p o r t i o n s of 10 c.c. wach of e t h e r . 
Then the m a t e r i a l was t r a n s f e r e d t o r 300 E r l e n m e y e r f l a s k . Two 
hundred c.c. of b o i l i n g s u l p h u r i c a c i d ( 1.25;) } were added, a 
f u n n e l p l a c e d i n the neck of the f l a , s k and the s o l u t i o n b o i l e d 
( g e n t l y ) f o r t h i r t y m i n utes. A f t e r the b o i l i n g , the s o l u t i o n 
was f i l t e r e d on a r i b b e d f i l t e r and then washed w i t h s e v e r a l p o r t i o n s 
of b o i l i n g v/ater. 
Next the p r e c i p i t a t e was t r a n s f e r e d , by means 
of 200 c.c. of b o i l i n g 1.25)* sodium h y d r o x i d e , i n t o a 500 c.c. 
F r l e m e y e r f l a s k . The s o l u t i o n was then b o i l e d ( g e n t l y ) f o r t h i r t y 
m i nutes. 
A f t e r the b o i l i n g the sol v a t i o n was f i l t e r e d 
on an i g n i t e f a s b e s t o s i n a gooch c r u c i b l e . I t was then washed w i t h 
b o i l i n g w a t e r u n t i l f r e e f r o r i a l k a l i ; s.nd f i n a l l y v / i t h 10 c.c. of 
a l c o h o l , and w i t h 10 c.c. of e t h e r . The c r u c i b l e v/as d r i e d a t the 
temperature of b o i l i n g w a t e r to c o n s t a n t w e i g h t . A f t e r the d r y i n g 
the substance v/as c a r e f u l l y i g n i t e d and kept b u r n i n g s t a low r e d 
h e s t u n t i l the o r g a n i c m a t t e r was d e s t r o y e d . The crude f i b r e 
v/as then c a l c u l a t e d bv the l o s s on I g n i t i o n . 
T t . of c r u . minus s a n u l e 22.010 gm. 
" " b e f o r e i g n i t i o n 22.635 
a f t e r " 32.606 " 
Qrude f i b r e , .019 " or 3.1% 
